were enrolled between November 2009 and July 2010 and observed until September 2015.
Results The primary risk factors in Austrian outpatients with stable CAD were smoking (current smokers: 13.2%), overweight (77.1%), hypertension (78.5%), raised low-density lipoprotein (LDL) cholesterol plasma levels (81.4% ≥ 0.7 g/l or 1.8 mmol/l), elevated heart rate (≥70 bpm: 60.9% in patients with anginal symptoms) and poor physical activity (none or light activity: 63.4%). Patients received lipid-lowering drugs (predominantly statins), aspirin, beta-blockers and angiotensin-converting enzyme (ACE) inhibitors according to current recommendations. After 5 years a systolic blood pressure (SBP) < 140 mm Hg and diastolic blood pressure (DBP) < 90 mm Hg was reached in 58.5% of patients. Of the patients 70.4% had LDL cholesterol plasma levels below 1.0 g/l (2.6 mmol/l), 42 .1% of smokers had stopped smoking, 42.9% of patients with anginal symptoms had a heart rate ≤60 bpm and 26.0% of diabetic patients had brought their HbA1c levels below 6.5%. Cardiovascular death, myocardial infarction or stroke occurred in 30 patients (7.1%), all-cause death in 25 cases (5.9%) and cardiovascular death in 15 cases (3.5%). Myocardial infarction was reported in 14 patients (fatal and non-fatal: 3.3%) and stroke in 8 patients (fatal and non-fatal: 1.9%), 39 patients (9.2%) underwent myocardial revascularization and 124 patients (29.2%) experienced cardiovascular hospitalization. Conclusion Characteristics of Austrian outpatients with stable CAD corresponded to those of patients with CAD in other developed countries. Medical treatments following the recommendations of the European guidelines were prescribed in the majority of patients; however, recommended goals of life style interventions including a heart rate less than 60 bpm and general risk factor management were not
Introduction
Approximately 17.5 million people die each year from cardiovascular disease. An estimated 30% of all deaths worldwide are due to heart attacks and strokes. Coronary artery disease (CAD) accounts for the greatest proportion of cardiovascular diseases. Overall, CAD is the leading cause of death worldwide and is predicted to remain so for the next 20 years [1] [2] [3] . In Europe between 14% and 20% of women and 16-25% of men die from CAD [4] . Furthermore, CAD is a leading cause of morbidity and poor quality of life. Thus, CAD is a major public health problem which exerts heavy economic costs. Overall, CAD is estimated to have cost the European Union 45 billion in 2003 and this estimate even might be an underestimate [5] . Nevertheless, improved management of the disease consisting of life style interventions, revascularization or optimal drug therapy have resulted in a decrease in CAD mortality since 1995 by 34% [6, 7] ; however, most data regarding CAD are from patients with acute coronary symptoms or in the case of patients with stable CAD come from randomized trials of drugs used in the prevention of cardiovascular events (e. g. EUROPA [8] ). In order to generalize the findings from these trials, real-life aspects regarding demography and disease management of outpatients with stable CAD are needed. Because of the improvement in outcomes and survival from episodes of acute disease, the population of patients with established CAD is growing. All these patients remain at high risk of cardiovascular events and therefore disease management is important in prevention of disease progression [9, 10] .
The prospeCtive observational LongitudinAl RegIstry oF patients with stable coronary arterY disease (CLARIFY) registry was initiated to improve knowledge regarding patients with stable CAD. The registry was designed to collect data on the current status of outpatients with stable CAD, including demography, clinical profiles, therapeutic strategies and clinical outcomes. In this context, the registry includes symptomatic and asymptomatic patients. The main objectives were to define contemporary patients with stable CAD, to identify discrepancies between evidence-based recommendations and practice, and to investigate long-term prognostic determinants [10, 11] .
This analysis describes disease management and clinical outcomes of Austrian outpatients with stable CAD over 5 years of CLARIFY. Success in disease management and treatment were evaluated by analysis of patients who achieved the following treatment targets: normalized blood pressure, lowered low-density lipoprotein (LDL) cholesterol levels, heart rate ≤60 bpm in patients with angina, smoking cessation, and lowered glycated hemoglobin (HbA1c) levels in diabetic patients. In addition, the analysis included a comparison of heart rate and usage of heart ratemodulating medications of Austrian CAD patients with European CAD patients.
Materials and methods

Study design and patients
CLARIFY was an international, prospective, observational, longitudinal registry in stable CAD outpatients with 5 years of follow-up. The study rationale, design and methods were described previously [10, 12] . Overall, patients were enrolled in 45 countries worldwide. They were treated according to usual clinical practice at each institution, with no specific tests or therapies defined in the study protocol.
Patients were enrolled when they met at least one of the following inclusion criteria: documented myocardial infarction (more than 3 months ago), coronary stenosis of more than 50% proven by coronary angiography, chest pain with myocardial ischemia proven by stress electrocardiogram, stress echocardiography or myocardial imaging, and coronary artery bypass grafting (CABG) surgery or percutaneous coronary intervention (PCI) more than 3 months ago. Patients were excluded in cases of hospitalization for cardiovascular disease within the past 3 months (including revascularization) and planned revascularization as well as patients with conditions expected to hamper participation or the 5-year follow-up, such as limited cooperation, limited legal capacity, serious non-cardiovascular disease or conditions interfering with life expectancy (e. g. cancer, drug abuse) or severe cardiovascular disease (e. g. advanced heart failure, severe valve disease, history of valve repair and/or valve replacement).
To ensure that the study population was representative of a real-life population of stable CAD outpatients in each country, recruitment was based on a predefined selection of physician types (cardiologists, internists, primary care physicians) and aimed for consecutive enrolment of eligible patients. Each physician recruited a maximum of 15 outpatients with stable CAD as defined by the inclusion criteria, the general target enrolment for any participating country was 25 patients per million inhabitants (range 12.5-50). The first patient was included on 26 November 2009 and recruitment was completed on 30 June 2010. The registry ended in September 2015. A total of 424 Austrian patients were included in the registry, 28.1% of patients were lost to follow-up after 5 years. The study was registered in the ISRCTN registry of clinical trials (ISRCTN43070564). 
Data collection and data management
Investigators completed electronic case report forms (eCRFs) at baseline and at patient visits 1 year, 2 years, 3 years, 4 years and 5 years after enrolment (±3 months). Data collected at baseline included demographics, risk factors and life style, medical history and current symptoms, physical examination including heart rate determined by pulse palpation and the results of the most recent electrocardiogram (ECG) performed within the past 6 months, laboratory values (if available: fasting blood glucose, HbA1c, cholesterol, including total cholesterol, highdensity lipoprotein cholesterol (HDL), LDL, triglycerides, plasma creatinine, and hemoglobin), and current chronic medical treatments taken by the patient for more than 7 days prior to inclusion in the registry. During annual follow-up visits the following information was collected: employment status, risk factors and life style, current symptoms, physical examination including heart rate, laboratory values (if available), current treatments and clinical events occurring since the last visit, e.g. all-cause death, fatal or non-fatal myocardial infarction (MI), fatal or nonfatal stroke, cardiovascular death, unstable angina, major bleeding, coronary angiography, and revascularization percutaneous coronary intervention (PCI) and CABG, transient ischemic attack (TIA), hospitalization for congestive heart failure (CHF) and cardiovascular hospitalization. Completed eCRFs were electronically sent to the data management center in Glasgow (Robertson Centre for Biostatistics, University of Glasgow, UK) where checks for completeness, internal consistency and accuracy were run.
The study was performed in accordance with the principle of the Declaration of Helsinki and was approved by the National Research Ethics Service, Isle of Wright, Portsmouth and Southeast Hampshire Research Ethics Committee, UK. Approval was also obtained in Austria, in accordance with local regulations before recruitment of the first participant. All patients signed a written informed consent to participate, in accordance with national and local guidelines.
Statistical analysis
All data were collected and analyzed at an independent academic statistic center at the Robertson Centre for Biostatistics, University of Glasgow, UK which was responsible for data management, statistical analyses and storage of the data according to regulations. The main analyses were designed to describe patient characteristics at baseline and to estimate the annual cardiovascular event rates, and the outcome event rates by region and country. Baseline variables as well as parameters collected in the annual follow-up visits were summarized as means, standard deviations (SD), medians, interquartile ranges (IQR), and ranges for continuous data and as counts and percentages for categorical data. Summaries were provided for CLARIFY Austria and for CLARIFY Austria and subjects with angina. Statistical analysis was performed using the statistical package R, version 3.1.2 [13] . Height and weight were used to calculate body mass index (BMI) in kg/m 2 . Outcome was defined as occurrence of death and/or any cardiovascular events, such as MI or stroke during the observation period. Treatment targets were defined as normalized blood pressure (<140/90 mm Hg), lowered LDL cholesterol plasma levels (<0.7 g/l or <1.0 g/l), lowered HbA1c levels in diabetic patients (<6.5% or <7.0%), heart rate ≤60 bpm in patients with anginal symptoms and smoking cessation.
Results
In Austria, 424 patients with stable CAD were included in the CLARIFY registry of which 75.0% were male and the mean age was 65.2 ± 10.1 years. The most frequent concomitant diseases were dyslipidemia and treated hypertension, 53.3% had a medical history of MI and 77.6% had had a PCI in the past and 33.5% of patients had a family history of premature CAD. Symptoms of chronic heart failure were present in 12.3%. At baseline, mean BMI was 27.7 ± 3.9 kg/m 2 and mean blood pressure was within the normal range. Resting heart rate measured by pulse palpation was 68.3 ± 10.3 bpm and by ECG 67.2 ± 10.8 bpm, 57.1% of patients were former or current smokers. The most predominant CAD risk factors were overweight and elevated LDL cholesterol plasma levels. Most patients reported regular light physical activities (52.8%), 46 patients (10.8%) with stable CAD were affected by anginal symptoms and 65.2% of these patients were male but the proportion of patients with anginal symptoms was higher in women than in men (15.1% in women vs. 9.4% in men). Angina was classified as grade II according to the Canadian Cardiovascular Society (CCS) classification in most cases. Mean age of patients with anginal symptoms was 68.6 ± 9.2 years and dyslipidemia was the most frequently documented concomitant disease. Compared with the complete Austrian patient population, previous PCI was less common in patients with angina but symptoms of chronic heart failure were more common after previous PCI. In addition, patients with angina showed a slightly higher mean BMI and higher mean heart rate. Overall, in 60.9% of patients with angina heart rate was ≥70 bpm. The most common risk factors were elevated LDL cholesterol plasma levels and overweight. In addition, 32.6% of patients with angina were former smokers and 28.3% current smokers (Table 1) .
At baseline, the majority of patients were treated with lipid-lowering drugs (LLD) (94.6%, predominantly statins: 89.3%), aspirin (86.6%) and beta-blockers (78.8%). Angiotensin-converting enzyme (ACE) inhibitors were used in 45.0% and 33.0% received diuretics. Trimetazidine and ranolazine were not used. 
original article
The most frequently received other medications were proton pump inhibitors (PPI) and antidiabetic agents. During the 5 years of CLARIFY, there were only few alterations to these treatments and LLD (predominantly statins), aspirin and beta-blockers were the primary medications on follow-up. The usage of LLD was relatively stable, whereas the proportion of patients who received aspirin, beta-blockers or ACE inhibitors decreased over time. In contrast, the use of diuretics and angiotensin II (AT II) receptor inhibitors increased over time. With respect to other medications the proportion of patients who received nonsteroidal anti-inflammatory drugs (NSAIDs) slightly decreased. All other treatments remained the same (Table 2) . creasing trend. The proportion of patients who were treated with LLD was very stable, but treatment with statins decreased. In addition, there was also a decline in the use of antidiabetic agents as well as thyroid hormone replacement therapies ( Table 2) . Analysis of patient status over 5 years of CLARIFY follow-up showed no changes in mean body weight and mean BMI as well as no changes in systolic and diastolic blood pressure as well as heart rate. The prevalence of overweight, obesity and elevated LDL cholesterol plasma levels declined, but there was an increase in the proportion of patients with low HDL cholesterol plasma levels. Overall the proportion of smoking patients decreased, and only 1.9% of patients who did not smoke at baseline were current smokers in the 5th year ( Table 3) .
The proportion of patients with angina decreased from 8.6% after the 1st year to 2.3% in the 5-year follow-up. In addition, these patients showed a decrease in mean body weight and mean BMI. Furthermore, there was a decline in mean heart rate, and a heart rate ≥70 bpm was less common. In contrast, blood pressure increased and elevated blood pressure was more common in year 5 of CLARIFY compared to the year 1 assessment. The LDL cholesterol plasma levels did not change and the proportion of patients with lower HDL cholesterol plasma levels was growing, similar to the total Austrian patient population (Table 3) .
At the end of the observation period, blood pressure was normalized in 58.5% of outpatients with stable CAD and treated hypertension, which was defined as SBP <140 mm Hg and DBP <90 mm Hg. Of the patients 70.4% had LDL cholesterol plasma levels below 1.0 g/l (2.6 mmol/l) and 24.5% had LDL cholesterol plasma levels <0.7 g/l (1.8 mmol/l), 42.1% of current smokers at baseline had stopped smoking during CLARIFY, 42.9% of patients with anginal symptoms achieved a heart rate ≤60 bpm and 26.0% of diabetic patients could reduce their HbA1c levels below 6.5% (Table 4) .
The primary outcome, defined as the composite of cardiovascular death, MI or stroke over 5 years occurred in 7.1% of Austrian patients and 8.7% of patients from the rest of the CLARIFY population. Cardiovascular death was observed in 3.5% of Austrian patients and 5.0% of patients in the rest of CLARIFY, all-cause death in 5.9% and 7.9% of each population, respectively and hospitalization for heart failure in 3.5% and 5.1%. The frequency of MI (fatal or nonfatal) and stroke (fatal or non fatal) was very similar between the populations (MI was observed in 3.3% and 3.4% of each population and stroke was observed in 1.9% and 2.1% of each population) ( Table 5) .
European outpatients with CAD had a slightly lower heart rate than Austrian patients. The same could be found in patients with anginal symptoms at baseline original article but during the years of CLARIFY, the heart rate of Austrian patients with angina showed a stronger decline than the heart rate of patients with angina in the rest of Europe. In addition, the proportion of patients with heart rates above 70 bpm was lower among Austrian patients with angina at the end of documentation and relatively more Austrian patients with angina achieved a heart rate below 60 bpm. With respect to therapeutic heart rate-modulators, it could be seen that Austrian patients as well as patients from other European countries were primarily treated with beta-blockers. Differences could be found in the usage of ivabradine. Patients from other European countries were more frequently treated with ivabradine than Austrian patients, especially patients with angina. Verapamil or dilitiazem as well as digoxin and derivates played only a minor role in both (Table 6) .
Discussion
This analysis describes disease management and clinical outcome of Austrian outpatients with stable CAD as well as risk factors and life style management over 5 years of the CLARIFY registry. Main objectives of CAD management are to reduce morbidity and mortality and improve quality of life. Life style interventions, such as smoking cessation, reduction of body weight, increase in physical activities, control of blood pressure, cholesterol plasma levels and diabetes as well as the use of selective medications reduce the risk of cardiovascular events and improve survival [14, 15] . The aims of pharmacological management of stable CAD patients are to reduce angina and prevent cardiovascular events [17] and three classes of medication are shown to be essential in the treatment of CAD: lipid-lowering agents, antihypertensive agents and antiplatelet agents [18] . Risk factors found in Austrian outpatients with stable CAD were smoking, overweight, hypertension, raised LDL cholesterol plasma levels, elevated heart rate and a low level of physical activity [16, 18] . Anginal symptoms were more common in women than in men, which is consistent with the data of the whole CLARIFY population as well as the Euro Heart Survey [16, 20, 21] . It was shown that women present with angina twice as often as men [17] . Moreover, angina is the most frequent manifestation of CAD in women [22] . Interestingly, Austrian patients with angina were older than patients without angina, which contrasts with the results of the analysis of the international CLARIFY population where patients with angina were slightly younger than patients without angina. This could be the result of the small sample size of Austrian patients with angina compared to the patients with anginal symptoms in the total CLARIFY registry [6] . During the 5 years of observation there were life style improvements but recommended goals were not achieved by the majority of patients. It is known that smoking cessation has a positive effect on the prognosis of coronary disease [14, [23] [24] [25] and may be the most effective of all preventive measures. Smoking cessation is associated with a 36% reduction of mortality after MI [14] , 13.2% of patients were current smokers at baseline, after 5 years 42.1% of these patients had stopped smoking. Another strong risk factor for cardiovascular complications is diabetes mellitus [14, 19, 26] . In the present study, diabetes had been previously diagnosed in 28.5% of all Austrian patients with CAD and in 41.3% of patients with angina. Current guidelines recommend disease management with HbAc1 below 7.0% [17] . While most diabetic patients had an HbAc1 level below 7.0% at baseline, the proportion of patients with HbAc1 > 7.0% remained constant during the observation period with less than half of those patients achieving treatment goals at 5 years. Overweight and obesity are risk factors for an increase in all-cause mortality in general and cardiovascular mortality in particular, because both have an adverse effect on blood pressure, dyslipidemia and glucose metabolism [14, 17, 23] . In the present analyses, overweight was present in approximately three quarters of patients over the whole observation period and the presence of obesity only slightly decreased [27] [28] [29] . Treatment goals of current guidelines are LDL cholesterol plasma levels below 1.8 mmol/l (<0.7 g/l) or a more than 50% reduction of LDL cholesterol plasma levels when the target level cannot be achieved [17] . More than 90% of Austrian patients were treated with LLD, which is clearly more than found in EUROASPIRE II or the Euro Heart Survey [14, 15] . Although LLDs were widely used, target LDL cholesterol levels <1.8 mmol/l were achieved by only 24.5% of patients. Nevertheless, 70.4% of patients could lower the LDL cholesterol plasma level below 2.6 mmol/l. A meta-analysis demonstrated that LDL cholesterol lowering by 40 mg/dl (1.04 mmol/l) resulted in a 23% decrease in CAD mortality [18] ; therefore, lipid control is an unmet need that may be improved by the use of the novel proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors alirocumab and evolocumab. Elevated blood pressure is a major risk factor for CAD, heart failure and cerebrovascular disease [20] . Furthermore, high blood pressure following myocardial infarction is associated with an increased risk of reinfarction, stroke and cardiovascular death [14, 30] . Almost half of the Austrian patients with stable CAD and half of the patients with angina had elevated blood pressure and were treated with antihypertensive agents. Among these patients, 58.5% had a blood pressure of <140/90 mm Hg at the end of the observation period, which is recommended as treatment goal [17] ; however, more intensive lowering of blood pressure below a systolic level of 120 mm Hg is associated with both a decrease of cardiovascular events but also blood pressure-related adverse outcomes [31] . Analyses of the international CLARIFY cohort showed that an elevated blood pressure >140/90 mm Hg was associated with an increased risk of stroke but SBP <120 mm Hg and DBP <70 mm Hg were also associated with an increased risk of cardiovascular events [32] . Thus, there is still uncertainty about the optimal blood pressure target; however, taking the currently recommended treatment target of <140/90 mm Hg, hypertension is not controlled in more than 40% of Austrian patients with stable CAD despite the broad [18, 33] . Of the patients 28-30% were treated with AT II receptor blockers and finally approximately 17% received calcium antagonists, which are mainly used if beta-blockers are not tolerated [34] . Heart rate is a primary determinant of myocardial ischemia [9, 10, 12] . Heart rate lowering drugs have clear anti-ischemic and anti-anginal effects in patients with CAD [35] , justifying a recommended target heart rate of 55-60 bpm [12] . This target was not achieved by the majority of Austrian patients. Moreover, and in contrast to patients in the rest of Europe, there was no reduction in mean heart rate over 5 years in Austrian patients with stable CAD despite use of beta-blockers in majority of patients; therefore, there is still much room for improvement in HR control in the management of stable CAD. In patients with angina and elevated HR addition of ivabradine is one option to reduce HR without an effect on blood pressure, thus achieving further antianginal and anti-ischemic efficacy. The INITIATIVE study showed that ivabradine is a potent anti-anginal agent and is as effective as atenolol in patients with angina [36] . Other investigations such as the ASSOCIATE study or the ADDITIONS study showed that ivabradine also improves symptoms and quality of life when combined with beta-blockers in patients with stable angina. Moreover, ivabradine produced additional anti-anginal and anti-ischemic benefits without untoward effects on tolerability [37] [38] [39] [40] . Approximately one quarter of European CAD patients and almost 40% of European patients with angina received ivabradine as part of their CAD management. In contrast, only approximately 6% of Austrian patients with stable CAD received this medication. Even in the case of patients with anginal symptoms ivabradine was only rarely used. In years 4 and 5 of follow-up no patient with angina was treated with ivabradine; however, patient numbers were small, especially in years 4 and 5. Antiplatelet therapy is an important component of CAD management [18] . Within the antiplatelet agents aspirin is the most important drug in the prevention of arterial thrombosis. This could also be seen in the present analysis. The benefit of the treatment with aspirin was shown in various studies and international guidelines [17, 36] . A meta-analysis showed that low-dose aspirin therapy (50-325 mg/day) is associated with a reduction of cardiovascular events and the risk of all-cause mortality but an important side effect is major bleeding [41] . Overall, 2.1% of Austrian patients were affected by major bleeding during the CLARIFY observation period, which corresponds to results in previous studies [41] . Several factors such as treatment duration, comedications or nonadherence to therapy have been shown to be associated with aspirin resistance [42] . Alternative agents are thienopyridine derivates such as clopidogrel, which act as antagonists of the platelet adenosine diphosphate receptor P2Y12. The benefit of clopidogrel compared with aspirin was shown in patients with previous myocardial infarction, stroke or peripheral vascular disease [43] . In Austria, thienopyridines were used in approximately 10% of patients. This is consistent with the recommendations of the European Society of Cardiology (ESC) proposing clopidogrel as second-line treatment, especially for aspirin-intolerant patients with CAD [17] .
Revascularization was performed in 9.2% of patients, but most patients had a history of PCI or CABG. In patients with acute coronary syndromes revascularization reduces cardiovascular death and MI compared with conservative treatment [44, 45] ; however, controversy exists over the benefit of revascularization in patients with chronic stable CAD compared with medical management [44, 46] , and large studies are underway to settle this issue (ISCHEMIA trial, clinicaltrials.gov, NCT01471522). Results from the COURAGE study implicated that PCI did not reduce risk of death, MI and other cardiovascular events when added to current medical treatment in patients with stable CAD [47] . In contrast, a large meta-analysis resulted in a benefit of revascularization. The positive effects of revascularization are clearly shown in patients with anginal symptoms. In these cases, PCI or CABG more effectively relieve angina, reduce treatment with anti-anginal drugs as well as improve physical resilience and quality of life [48] . In this context, the ESC guidelines recommend revascularization on the basis of the presence of significant coronary artery stenosis, the severity of ischemia and the expected benefit for prognosis [17] .
The primary outcome, defined as the composite of cardiovascular death, MI or stroke over 5 years occurred in 7.1% of patients, less frequently than in the rest of CLARIFY population (8.7%). The same could be found for cardiovascular death, all-cause death and hospitalization for heart failure, whereas the frequency of MI (fatal or non-fatal) and stroke (fatal or non-fatal) was very similar. The results are consistent with clinical trials such as COURAGE or CORONOR as well as the Euro Heart Survey which found an estimated annual mortality rate of 1.2-2.4%, an estimated annual incidence of cardiovascular death between 0.6% and 1.4% and an estimated annual incidence of non-fatal MI between 0.6% and 2.7% [47, 49, 50] .
The Austrian CLARIFY cohort was relatively small, especially the patient population with anginal symptoms. Thus, we cannot exclude selection bias. In addition, symptoms and outcomes were based on reporting by the investigator, and not on standardized questionnaires or calibrated tests. Finally, more than 25% of patients were lost to follow-up. Thus, for a better understanding of the management and outcome of stable CAD in Austria studies with larger numbers of patients are needed.
Conclusion
The characteristics of Austrian outpatients with stable CAD corresponded to those found in other developed countries and treatments followed the recommendations of the European guidelines. Thus, patients received LLD, aspirin, beta-blockers and ACE inhibitors; however, recommended goals of life style interventions including a heart rate less than 60 bpm and general risk factor management were not achieved by the majority of patients. Heart rate control and life style changes remain unmet needs of cardiovascular care in Austria.
